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The purposes of the present invention is to provide a method for the production of soybean material having a high germ 
concentration with a high yield, in which the germ is completely removed from the soybean (cotyledon), crushed cotyledon with 
a small diameter, which will be inevitably produced in the crudely crushing step of the soybean and can.not.be removed byjthe 
sieve having a square opening, is separated from the germ fraction, and mingling of the crushed cotyledon is prevented in order 
to maximize the yield of the germ that has scarcity value. The present invention relates to a method for producing a soybean 
material having a germ concentration of 35 - 80 wt%, comprising crudely crushing a starting soybean material or its selected 
seeds from which foreign substances have been removed into a size of 1/2 or less of the original one, and separating and 
concentrating a soybean germ fraction by means of a sieve having an opening with 0.5 - 1.4 mm in width and with a ratio of 
length/Width of 2 or more, oil and fat obtained from the soybean material produced according to the present invention or an 
isofiavone-rich product, food containing said oil and fat, and an agent for lowering cholesterol comprising as an effective 
component said oil and fat 
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ABSTRACT 



The purposes of the present invention is to provide a method 
for the production of soybean material having a high germ 
concentration with a high yield, in which the germ is completely 

removed from the soybean (cotyle^^**^ ^mev,^ 

a small diameter, which will be inevitably produced in the 
crudely crushing step of the soybean and can not be removed by 
the sieve having a square opening, is separated from the germ 
fraction, and mingling of the crushed cotyledon is prevented 
in order to maximize the yield of the germ that has scarcity 
value. 

The present invention relates to a method for producing a 
soybean material having a germ concentration of 35 - 80 wt%, 
comprising crudely crushing a starting soybean material or its 
selected seeds from which foreign substances have been removed 
anto a size of 1/2 or less of the original one, and separating 
and concentrating a soybean germ fraction by means of a sieve 
having an opening with 0.5 - l i4 mm in width and with a ratio 
of length/width of 2 or more, oil and fat obtained from the 
soybean material produced according to the present invention 
or an isof lavone-rich product, food containing said oil and fat 
and an agent for lowering cholesterol comprising as an effective 
component said oil and fat. 
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Method for the Production of Germ-Enriched Soybean Material 
Technical Field 

The present invention relates to a method for producing 
germ-enriched soybean material, which is characterised in that 
a germ fraction (although the -germ" should be academically 
called a "hypocotyle" , the term "germ" is used in the present 
specification in the same meaning as the hypocotyle) is sieved 
shape-dependent ly from a crudely crushed soybean. 

Backgrrmnrf Ai-f 

Like other oil seeds, soybean consists of each part of a 
cotyledon (ca-90%), a germ (ca.2%) and a hull (ca.8%). The 
soybean is used as material for soybean oil, after its hull is 
removed but the cotyledon and the germ that are rich in oil are 
not separated with each other - 

When the oil is produced from the soybean, foreign substances 
such as stem, sheath and other seeds are first removed from a 
starting soybean material in a selection step in order to 
improve quality of a final oil product and defatted cake . Then , 
the material is provided with elasticity by being subjected to, 
for example, a heating treatment, crushed by means of a crushing 
roller or rubber roller and separated into the hull, cotyledon 
and germ parts. The hull, which is poor in oil and contains 
components such as a pigment that will adversely affect the 
quality of oil, is removed by means of a vibrating sieve or a 
sorting apparatus with air- The cotyledon and germ are flaked 
altogether to destruct their structures and to ease extraction 
of oil, followed by the extraction with n-hexane to give a crude 
oil, which will be finally purified to yield the soybean oil. 

Japanese Patent Laid-Open Application Sho.59 (1984)-820€3 and 
Japanese Patent Laid-open Application Hei.ll (1999 )-196803 
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disclose a method for obtaining a germ part from half-cut 
soybeans by means of a sieve or sorting with air. Japanese 
Patent Laid-Open Application Sho.56 (1981)-115836 discloses a 
method for the concentration of soybean germ by sorting crudely 
crushed soybeans with air and separating a fraction of 14-60 
™««h by means of a sieve. 

However, in these methods the crushing is controlled so that 
the soybeans will be crudely crushed only to a degree of their 
half-cut while preventing the production of crushed cotyledon 
with a small diameter as much as possible. And even if said 
crushed cotyledon is produced, mingling of the thus produced 
small-size cotyledon with a concentrated germ fraction will be 
prevented by the sieve. As a result, these methods have 
disadvantages that the germ attached to the half -cut soybeans 
will be lost. 

On the other hand, if the soybeans are crushed more sufficiently 
to such a degree as smaller than their half-cut size in order 
to obtain a high yield in a conventional method wherein a square 
sieve is used, the crushed cotyledon with a small diameter will 
be mingled into the germ fraction, reducing the germ 
concentration. Thus, yield or concentration of the germ has 
to be sacrificed alternatively in the conventional methods. 

The purposes of the present invention are therefore to provide 
a method for the production of soybean material having a high 
germ concentration with a high yield, in which the germ is 
completely removed from the soybean (cotyledon), and the 
mingling of the crushed cotyledon with a small diameter, which 
will be inevitably produced in the crudely crushing step of the 
soybean, is prevented in order to maximize the yield of the germ 
that has scarcity value. 

The present inventors have studied to overcome the above 
problems, and have finally found that even the staring soybean 
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material is crudely crushed to such a degree that the germ is 
completely removed from the cotyledon in a process of the 
separation of germ, size of the germ in its thickness direction 
is sufficiently smaller than that of the crushed cotyledon. 
Thus, it is found that shape of the mesh of a sieve is important 
by the present inventors* 

Disclosure of the Tnventlcm 

The present invention relates to a method for producing a 
soybean material having a germ concentration of 35 - 80 wt%, 
comprising crudely crushing a starting soybean material or its 
selected seeds from which foreign substances have been removed 
into a size of 1/2 or less, preferably of from 1/8 or more to 
2/5 or less of the original one, and separating and 
concentrating a soybean germ fraction by means of a sieve having 
an opening with 0.5 - 1.4 mm, preferably 0.7--1.2mmin width 
and with a ratio of length/width of 2 or more, preferably of 
3-5. 

Furthermore, the present invention relates to oil and fat 
obtained from the soybean material produced according to the 
present invention or an ( isoflavone-rich product, food 
containing said oil and fat, an agent for lowering cholesterol 
comprising as an effective component said oil and fat. 

Bftat MQfjf? for Carr ying out- the Tm™>r.f ,j 0n 

First, the starting soybean material (whole soybean) may be 
optionally selected by removing foreign substances 
(contaminants) such as stem, sheath, weeds, sands, metal 
particles and small stones. 

Next, the thus selected starting soybean material (the selected 
seeds) is heated, dried, peeled or crudely crushed into 
cotyledon, germ and hull parts. The peeling or crushing may 
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be carried out by means of friction, impact stress, shearing 
stress and the like, and any means known to those skilled in 
the art such as a crushing roller apparatus may be used for them. 

The starting soybean material is crudely crushed into the size 
°£ 1/2 or less, preferably of frcis 1/16 or more to lees than 
1/2, more preferably of from 1/8 or more to 2/5 or less of the 
original one. The crude crushing into the size of 1/2 would 
cause loss of the germ due to its attachment to the half-cut 
soybean- The crude crushing into the size of less than 1/2 (i.e. , 
containing substantially no half-cut soybeans ) will make it 
easier to remove the germ from the soybean cotyledon. On the 
other hand, the crude crushing into the size of less than 1/16 
would allow increase of an amount of the crushed cotyledon with 
a small diameter that are mingled into the concentrated germ 
fraction, reducing the germ concentration- Taking a balance 
between the yield and concentration of the germ into 
consideration, it is preferred to crudely crush the starting 
soybean material into the size of from 1/8 or more to 2/5 or 
less of the original one. These fraction values are determined 
based on measurement of their weight. 

The desired product according to the present invention may be 
obtained by sieving the crudely crushed soybean (cotyledon, 
germ and hull) by using the sieve having an opening with 0.5 
- 1-4 mm, preferably 0.7 - 1.2 mm in width and with a ratio of 
length/width of 2 or more, preferably 3 - 5 so that almost all 
of the crushed cotyledon will be left separated on the sieve. 

The lower limit in width of the opening is attributed to the 
size of the germ in its thickness direction of about 0.5 mm. 
The upper limit of 1.4 mm in width of the opening has been 
determined since a greater value of said upper limit would 
increase the ratio of the crushed cotyledon that may pass 
through the sieve, and reduce the germ concentration. 
Furthermore, since the size of the germ in its width direction 
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is usually fall into a range between about 1.5 - 2.0 mm, the 
sieve having the opening with the ratio of length/width of 2 
or more, preferably 3-5 will allow recovery of non-crushed 
germ having its original size as well. 

The shape of the opening of the sieve according to the present 
invention may not be limited to any particular type such as 
ellipse, fan, rhombus, rectangle, etc. The material and woven 
method of the sieve itself and its string's shape have no 
limitation, including, for example, a punched plate. However, 
a woven sieve having a rectangular opening is preferred in view 
of economic reasons such as a high space ratio and easiness in 
preparing the sieve. 

By using the sieve having the rectangular opening with a 
particular shape described above, the soybean material having 
the germ concentration of 35 - 80 wt% may be produced with a 
high yield. Furthermore, in case a double-layer sieve 
consisting of an upper one having the rectangular opening with 
the particular shape according to the present invention and a 
lower one having a square opening with, for example, X.4 mm or 
less in width, is used, small pieces of the crushed cotyledon 
having, for example, 1.0 mm in its diameter may pass through 
the lower sieve, leaving the germ fraction having a higher germ 
concentration of 40 wt% or more between the upper and lower 
sieves. 

The hull of the soybean may be removed by the sorting with air 
before or after the sieving. Alternatively, the starting 
soybean material is first subjected to a sieve in order to remove 
a fraction of 7 mesh (2.8 mm) or more, and then applied to the 
above sieve having the rectanglular opening. 

Oil and fat may be prepared and purified from the soybean 
material according to the present invention by degumming, 
alkali refining, bleaching and deodorizing in a conventional 
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manner known to those skilled in the art. 

Furthermore, the soybean oil and fat according to the present 
invention may be combined for use with various kinds of germ 
oils such as corn germ oil, wheat germ oil, rice germ oil, and 

rapeseed germ oil: and usual sovb^n nil. r-ar^e^^ ~i i i 

sesame oil. Furthermore, the present soybean material may be 
processed into an isof lavone-rich product in a conventional 
manner known in the art. 

Foods containing the oil and fat according to the present 
invention include nutritional supplemented food, nutritional 
fortified f ood , and foods for specified health use . These foods 
may comprise any known components that are acceptable in view 
of food hygiene, such as food additives , foodstuffs and the like. 
The foods of the present invention may take various kinds of 
shapes or forms depending on the kinds of their components, such 
as mayonnaise, margarine, spread, dressing, oil for frying, 
bread, hamburger, solid like conf ectionaries , liquid, emulsion, 
and gel . The content of the oil and fat according to the present 
invention in the foods may be optionally determined by their 
manufacturers, depending on the kinds of the foods. 



The cholesterol-lowering agent according to the present 
invention has an activity of lowering the level of cholesterol 
in the body such as in serum and liver. The present agent may 
comprise various kinds of pharmaceutical^ acceptable 
auxiliaries and additives, which are known to those skilled in 
the art, in addition to the oil and fat according to the present 
invention as an effective component. The auxiliaries and 
additives may be in the form of solid, liquid or gel depending 
on their kinds . 

A dose of the cholesterol-lowering agent according to the 
present invention depends on the level of cholesterol in the 
body, age, sex, physical conditions of a subject, 3 - 30 g in 
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terms of the soybean oil per day for an adult being appropriate. 
An administration route may be optionally selected such as 
orally, etc. Especially, the cholesterol-lowering agent 
according to the present invention may effectively reduce the 
level of cholesterol in serum* 

The present invention will be further described by referring 
to the following example, which shall not be construed to limit 
the scope of the present invention at all. The term in the 
example means "% by weight 

Example i 

Selected whole soybeans were heated for 30 - 60 nH n a t 80 - 100°C, 
and crudely crushed by means of a crushing roller to give a 
mixture of the cotyledon, germ and hull. The hull was removed 
by sorting with air, and a fraction of 7 mesh or more was then 
removed from the mixture by means of a sieve to give a smaller 
fraction (germ yield: 100%) comprising hull (5%), germ (12%) 
and cotyledon (83%). 

The resulting mixture was subjected to an upper sieve having 
a various kinds of rectangular openings summarized in Table 1 
below and a lower sieve having a square opening with 1 mm in 
width, followed by sorting with air of the material trapped 
between the upper and lower sieves to give the desired product. 
As comparison, a square sieve was used as the upper one as well. 
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Table 1 
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(Evaluation rater Excellent, "O" Good, "X- sad) 



As seen in Table 1, use of the sieve having the opening with 
0.5 - 1.4 mm, preferably 0.7 - 1.2 mm in width and with a ratio 
of length/width of 2 or more, preferably 3- 5 made it possible 
to separate and concentrate a fraction of the soybean material 
having a high germ concentration with a high yield. 

Advantages of i- h e Tnvpnti^ 

Although the sieve having a rectangular opening has been widely 
used, its main purpose and advantage is to improve a processing 
capability due to its larger space ratio than that of a square 
opening. The other advantage of the rectangular opening is 
that the degree and amount of curve of strings in a length 
direction of the rectangular opening are less than those of the 
square one, making it possible to use dicker and stronger wires 
and to reduce clogging. 

on the other hand, in the present invention, based on the 
findings that even the staring soybean material is crudely 
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crushed to such a degree that the genu is completely removed 
from the cotyledon in a process for collecting germ, the size 
of the germ in its thictaiess direction is sufficiently smaller 
than that of the crushed cotyledon, it has become now possible 
to obtain the soybean fraction having the high germ 
concent rat io« with th© high yields 

Furthermore, by using the sieve having the rectangular opening 
particularly defined in the present invention instead of the 
square opening, a higher germ concentration may be realized even 
under crude crushing conditions in which a mingling ratio of 
the crushed cotyledon is small because of the soybean starting 
material being crushed only to its half -cut. Thus, although 
a small amount of the crushed cotyledon with a small diameter 
is produced even under the condition of the crude crushing to 
half-cut, it can be removed by means of the sieve having the 
rectangular opening according to the present invention. 
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Claims: 



2. 



3. 



A method for producing a soybean material having a germ 
concentration of 35 - 80 wt%, comprising crudely crushing 
a starting soybean material or its selected seeds from which 
foreign substances have been removed into a ei* e of 1/2 or 
less of the original one, and separating and concentrating 
a soybean germ fraction by means of a sieve having an opening 
with 0.5 - 1.4 mm in width and with a ratio of length/width 
of 2 or more. 

A method for producing a soybean material having a germ 
concentration of 35 - 80 wt%, comprising crudely crushing 
a starting soybean material or its selected seeds from which 
foreign substances have been removed into a size of from 1/8 
or more to 2/5 or less of the original one, and separating 
and concentrating a soybean germ fraction by means of a sieve 
having an opening with 0.5 - 1.4 mm in width and with a ratio 
of length/width of 2 or more. 

A method for producing a soybean material having a germ 
concentration of 35 - 80 wt%, comprising crudely crushing 
a starting soybean material or its selected seeds, from which 
foreign substances have been removed into a size of 1/2 or 
less of the original one, and separating and concentrating 
a soybean germ fraction by means of a sieve having an opening 
with 0.7 - 1.2 mm in width and with a ratio of length/width 
of 2 or more. 

A method for producing a soybean material having a germ 
concentration of 35 - 80 wt%, comprising crudely crushing 
a starting soybean material or its selected seeds from which 
foreign substances have been removed into a size of from 1/8 
or more to 2/5 or less of the original one, and separating 
and concentrating a soybean germ fraction by means of a sieve 
having an opening with 0.7 - 1. 2 mm in width and with a ratio 
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of length/width of 2 or more. 

5. a method for producing a soybean material having a germ 
concentration of 35 - 80 wt%, comprising crudely crushing 
a starting soybean material or its selected seeds from which 
foreign substances have been removed into a size of 1/2 or 
less of the original one, and separating and concentrating 
a soybean germ fraction by means of a sieve having an opening 
With 0.5 - 1.4 mm in width and with a ratio of length/width 
of 3 - 5. 

6. A method for producing a soybean material having a germ 
concentration of 35 - 80 wt*, comprising crudely crushing 
a starting soybean material or its selected seeds from which 
foreign substances have been removed into a size of from 1/8 
or more to 2/5 or less of the original one, and separating 
and concentrating a soybean germ f raction by means of a sieve 
having an opening with 0.5 - 1.4 mm in width and with a ratio 
of length/width of 3 - 5. 

7. A method for producing a soybean material having a germ 
concentration of 35 - 80 wt%, comprising crudely crushing 
a starting soybean material or its selected seeds from which 
foreign substances have been removed into a size of 1/2 or 
less of the original one, and separating and concentrating 
a soybean germ fraction by means of a sieve having an opening 
wxth 0.7 - 1.2 mm in width and with a ratio of length/width 
of 3 - 5. 

i. A method for producing a soybean material having a germ 
concentration of 35 - 80 wt%, comprising crudely crushing 
a starting soybean material or its selected seeds from which 
foreign substances have been removed into a size of from 1/8 
or more to 2/5 or less of the original one, and separating 
and concentrating a soybean germ fraction by means of a sieve 
having an opening with 0 .7 - 1 .2 mm in width and with a ratio 
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of length/width of 3-5. 

Oil and fat obtained from the soybean material produced 
according to any one of Claim 1- 8. 

A food containing oil and fat obtained from the soybean 
material produced according to any one of Claim 1- 8. 

An agent for lowering cholesterol comprising as an 
effective component oil and fat obtained from the soybean 
material produced according to any one of Claim 1- 8. 
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